Quantum chemical studies on ultimate carcinogenic metabolites from polycyclic aromatic hydrocarbons.
Polycyclic aromatic hydrocarbons (PAHs) are widespread environmental pollutants well known as mutagenic/carcinogenic agents. This review will discuss recent theoretical studies regarding the stability and reactivity of ultimate carcinogenic metabolites from PAHs, focusing on their diol epoxide and amine derivatives. Geometrical and electronic features will be analyzed in order to obtain structure-activity relationships. Charge delocalization modes (positive charge density distribution), substituent effects, and conformational aspects will be considered. Computed properties will be compared with the available biological activity data. Correlations between experimental mutagenic potencies reported in the literature and calculated reaction energies and electronic properties will be shown. Heteroaromatic compounds (aza-PAHs, thia-PAHs, and heteroaromatic amines) will also be examined. To model the important step of covalent adduct formation, calculation of the adducts resulting from bond formation between some of these electrophilic intermediates and nucleotide bases (guanine, cytosine) will be described.